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Abstract of JP 8238710 (A) 

PROBLEM TO BE SOLVED: To provide a new type 
transparent substrate, in particular, a glass 
substrate coated with a laminate of thin layers 
having at least one metal layer having properties in 
the infrared range. SOLUTION: This substrate 1 has 
a metal layer 4 having properties in the infrared 
region, a first coating 8 comprising a dielectric 
material provided under the metal layer 4, a second 
coating 9 comphsing a dielectric material provided 
on the metal layer 4 and a protective metal layer 5 
provided just above the layer 4 in a contact state. 
The second coating 9 contains at least one barrier 
layer 7 to the diffusion of oxygen a thickness of 
at least 10 nm comprising a component selected 
from a silicon compd. such as Si02 , SiOx Cy , 
SiOx Ny or Si3 N4 , nitride like AtN and carbide 
such as SIC. TIC. CrC or TaC and the layer 4 is in 
direct contact with the dielectric coating thereunder. 
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(8) itzcom^mmc^M^^^-t^mcoTi^zimL^ 
Lxmif ( 9 ) \immco±i^zim^h . mmm^z^ 

^mcom<±izh-yx zititmrn-thim^mm ( 5) 
t^'^^i>. m^^mcommi^^mtx^j:^mmtc. mz 

(9) i¥^:^^"^^^< t i> 1 Onm. *?^L<ii:^^'^ 
<>:l>2 0nmc7). ^ *{b^Jt* S i O 2 . SiO,C 

y . S i O, Ny S i3 N4 X(i:A 1 Nc7)J;'5^^ 

iL^f^h . S i C , T i C . C r C . T a C^O J: 3 

lm<^mm^t'^'^wm^^z^^^^^M■m^mJ^'^ ^iiit^ 
%m<nim!^t^mmm^z%mm^(7m'YLfz±w^'im 

m (anti-solar) '^^^H-7Lhfz^\^Z%m^i\-h%^\,Z 

mm^wmmh\^x\^h:zt^\m>:.-th. m^m 
^^w^mAh\^x\^hz.}L^'\mh'^h. mm^\t^ 

±l^7t^l5^#tt^^^^/'c^CC:^;S'C-2 0-2 5 n mcO 
T-*) ^ ^ h ^^^a^^ ^ , IS^II 1 4 ^T^l ^ 

[fg^Riae ] ±tc:*^Mifi«a« ( 5 ) if. -^yw 
b. ^>^;UTa. f-^yT i . ^oAC r iL<ii:::^ 

c7)^^^<i:i>2Sc7)icO^'^^. t^tl-^7'h^y:5^/U 

:^>^;l.-h7nAC7)-^:#Ta/C r . 1> L <(i^v jr;^ 

WmX2xxm.mzO . 5'-l. 5 n m<7)J|C^ . 

i: -r ^ . If it^i^b^ xcoK ^'rtii}>—:>i^znm(^m 



[fsmii? ] mmmm^izm-:^<m~-icoa--^ ^ y 

9" {9) c7)^f4^c7)MM^eW^:6*3 0-6 0 nm. 
3 5-4 5nmT-J>-g,::h^1ta^-ri). If aRJI 1 

(^"iim^-^-thm (4 ) h«ML/::ffi^'ffcWp^^^^«t4 
t-thrvA^-m (3) ^^^-t^^h^r^tl^^^^. 

is*jg 1 7 ^x<^\^^fii^>--)i,ztm<^mm. 

[if^TS9] T^zhhrniiry ^ --^-m (3) c7)^M 

'^mtcm^ij^5'--5 0 nm. ^#(1 1 5 — 3 0 nmXhh 

[if^js 1 0 ] m%imvmmcr)n^^^'t^m ( 4 ) 

( 9 ) 3^;^ /N-'j-^-B ( 7 ) . mzmty^m^^mmA 
bLhh\ ^{i^fLr ;u ^ - ^ A ^ mmAm t^hi^co 

mi^xmmmK^^i\:^^ii-(.z<^^mxh^xK-:>'^ 
mmimmco. mzmitm'^comxh6^>^^j:< ti^ho 
—oc^mmmmtthi^z^-r^^zt^nmb-th. m 

KtiA 1 N/ZnO/Ag/Nb/S is N4 , Xii: 
:^'yX/S i O2 C>L<{iS i O, Cy //Z nO/Ag 
/Nb/ZnO/Si3 N4 ^ L < A 1 N . Xii;^'^ 
xySnOzyz nOXAg/Nb^L<ii:N i C 

imm li^^^i otx'co\.'^rtii)>—^iztmcom^. 
msmi 2 ] zMyu-'jyyxM^m^^tLfz^ 
^(T^mwi^et^mMxo . 0 7. ^i^zmrnxo. 0 6t- 

7K<^^5i§i^Tl t-'y^j:<thl 5S0%Xhh 

[ if 1 3 ] mzmnx 6 4 0 r ^ xco . mnwn 

X 2 % . mWi^ e (7)^W}f)^&i<X 0 . OlThhZtt: 

[iS3<Ji 1 4 ] If «JH 1^-^13 S Tc7)V^-f^:;(?>-0 
CliaacOSW^^^^ < ^ ^ ^ A:^LT O ^ t 

[ 1 5 ] If *^xM \t^c^.\3t X(^^^rtii)—:> 

i,z^mcom^^'>K^<thitx^^Atix\^hzt. ^ 

t^^'J^^K:<th--^cr>^<V^m (6) J::^a;/i (4) 
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im^mil] Sis N4 . Si02 , SiOC. S 

I li^is 1 8 ] fiiaiK-c7) a-r-^y y<Dmw n u ^ 

H ( 2 ) >^?^S i O2. S i OC, Si ON(?)«T*-l>;^ 
[00 0 1] 

m^(r>7(f^vmz\m^hc^)^'^^i.z^h'yti:< t i>-o 

10 0 0 2] ^^miitrz. '^c^)Xd^j:mti^. ari^z 
i.±±mm^i)- i^mr h^v-i^v^' {^x^-lx ng) ^ 

[0003] 

^yyc^^mi.zWM^iifz^W.m. ^^^zU^m. CiJ:D± 

bLxB^^fth. ^mt-mz{t. muzx^^m^ 
ri^m%:^j^y 9 ^) yy^mmL^^^^mmLxmm-^ 
Kh'&mcomw (deposition) {zx^mm^tih. mm 

y ^iz x^mm^m-^x mmm^mm ^ti^ik-^ i^zm 

[00 04] mmt^mmcovu-y'y^"com'^^j:±^yt 
mm (anti-solar) Rv^yxiiiSMmmm^^^^mmz 

c^mmm'mzim-t^ti-hxhh. ^tihi±tfz. m 
ti". 7yyxmm26 4 1 2 7 mmmMifZit. im 

< yi^"cr)mzmm^m7^^ii^mM 
i^mm^iiXisO . ziz^coa-r-^ y^'coisco^co 



h r7-f- ^ y9'uxxmm(^'>m^zmf^htifzmim(7:» 
Mi^-h ffM ^ti.mm ^zm-^ o m \mi\Lm^<^mxh -> 
X. z,(r>m'^mm\^zxf\xt. mzmi-^wM^zxh^ 
's^^^mz<<'th:Lb{zx'o . mm^^m.^h^%,^ 
■^■th. m^\zii>\^x. \^bA.}^mm^t^^M:\m.^l^\t 
^fu^^w&^hbnA^<nmm±w-^im,^z^ ^^-x 

%%nm\<^M\t:z(^xo\:z\^x^fv^^%w^-h{m.\^. 
-eLT-eii^ti. s-u^^jnmv^)m^kfm.o^\ 1 2 

1 3^^mm\ztm^fvtzXo\*z. ^(ryf^'oxwm^ 

'k^k.^^hfzMz^a^^^^^mMAtth^lb \jX% 

[0005] jgrf. m^<^^^. mzmim^ 
^^x^^x^^^) ^^-h. wmm^ {x^mm-thz.b 
t^x%h) hh\^\t'S^-^.f!yx mm^^tzb^ 
wso(t^v^) cbfz^o)^ '^\t'omVi^^'th\^mm 
i>fc|jg7£3igi5«m ^' V- - 'J y yim 'S^^ b^hx 

[00 06] :Lf\X±. f]'-y7.mM^. Mi. m^XWM, 
\\L (tempering)(?0?"c^^OS[^c^.^^flt::7:?Ht>^C: h ^'Z^ 

^b-th. m^t^i^t^<hh\^\m\^m^m^^'±h^b 

(rmm<r^fz}^^z^ mm\±'^fi^n')m^WQ]hwm.<^ 
^%<^\Lmzx->xm\z'th. ^iwt^fz. -i'{zhhm 

iz. ^rii±Ti^zh^m^mm->x:^yx:/^>^,f^W)Lx< 

^-ThUyj^Na' ^ Av^(r)r)Vt}'}A-^ybO^Wi^X 

Wz \^<'&\\L^'±hixh:Lb^hh . mMX\XT)Vf} 'J 
^^y(r>riM±. n^.(^WMx^^\^^i.z,^fihmam 

[0007] -m-m^xmxt. ^/ico^-^^cofK-^. 
my^(m\ mo:>n^ ^^m^z-^mzmn^^h z bx-h 

+W<^iiii\ ^ixh\±n%m^Z ^y.9')-zzy 

Lxmm^%mthz.bt^x^h. 
'^^z^<^mw\^zmLx. mm±:$t^Ltc^x'm 

n^hXoi^zL. m-)^^zh^.^x^mm'\^^'RtK^nix 

tec. ^ixi^\tit<r>mm^T^ ^ni>z±^<m±^^ 

[0008] Tl cOM;^^"8 0%J; v^ft*ll**<^3« 

{c^v-y^yy^. m^^mmz\^fh:Lbi:,x%hff^. 
-jf^m'^)!m.'im%o 50550 m^mm^z. xxco 

mb^-/'r)V-9u2^-'; n b <nmz—r>(nmm 

mm^fifz ^mmmt^ (temperabie) j mm^mt 

m^fiX\^h:ib\^z{,'&J^-^hZ.bf?X%h . X^t^'L. 
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[0009] LT^t-g>^«l5^{i. --:>\mmt 
[ 0 cn 0 ] 

m^^^com. ii^itximm\\j:c^)rzi^(^zm^fmz:^-^i^f 

[0011] 

mm^mik'thfz^(7}^m -^^miz^h. mz:^y 
xcT). w^mmi. ^^"^mmzfiiih^m^-^^h. n 
{z{m^^m^^'rh^y^j:<th--^crimb. -:^i±zco 
mmi^^<^n^ ^^-t^mcovizimt^Lx ^ 

imco^lzimi'h. mmmHz^-:^<i:-:^cr)a^r' < 

xz.f^.hm^-^hmk^mMb^^-^h. m\^^WM<r} 
mmf* ^^x.xts:h%j o-^xh o T . ^ WMmm^x\t 
m\L<r)fz^<r^mm.^zt-vy hixh m^\.z^\ -^x ^isstm 
tt . mz%^^m:fmmm.oy&\'c^ m <fz ^ 

^ftS i O2 , S i Cy . S i O, Ny . S i 3 
N4 X{iA 1 \^o:^X,ots:^AYM}::. S i C. T i C . C 

[0012] m%(^^mzn^h^<^'}^m^zx'ou.fzix 

A V'<rymw&m^^^hij=yx<7^fz^\>z\t^ )\^)\m^ 

^f\.hti^hm^(^ifm\xhh. ^mzn\^x. mm 



•^mz\^fz^-'r^yy'^w-ti^^nht^(^^^mm^zx-> 
x'7m\^t^<x^x<^h. mm^z^v^x. ^(T^x^t^ 

^^xhh. ^(nxo t^m^x\± . m.\mt^yt^< t i> 
gp^M(ciiipL, ^Lx^com^m^'^mMLx. -eo.^ 
mmc^mt tktx^mi^cr)it'^mnmzmM^7^\' 

[0014] ziximn;izmvj:mmj&-^xh6^j\ 
t^>L^tii±fmt^ix6h(oxKc\^\ mm^mtLx. 
^txn. ^^it^ tM± rflj(f^j zti^^x^him 
Mmm^^-t^mmu^^mmLXo t-t^^^^izii. m 
m^mco^mtm.mmtfzitm'^ ^m^^^ ^mm^mf 
^zt^^^-'^xt^x.^^tix^^x . zti^comijmn^\t 
Miz ^ith-^X} ^ri^mit^^^imtx^^fz. 

[0015] ^wmzx 0 . im^mmtfi^mcoiJumz 

co'^m^n-:>mco±izhi z tip . mmi^conm^'m. 
^^ztKc<. K-:>^ti^comHfx\ ^co ^mmn 

ttj Xii rtffi(fjaxttj ^mtrhcDlz-Y'jf^^ztXh 

a:>m(^o^cr)^ijx^mmmmtWimm,Ltzt lx 

[0016] zfi^zKLx. mimt<r)m^(nmm. 
m^xcommmc^mit^ z cr>mcr)m^&'itcoim<^i6k 
mzx^^\^mz-t. tmthzti^n^^fz. 

[0017] ^mf^mti: (teinperable) j filMWi. 

-^%m(^-mmzx^mz^mt9^y"(nij(^. -tt^h 

iblX\±2 \XLomim/^/y^/ 1 Xii 2 \:J,}:,<m,i\L 
Vficr^^'^^)^*mi)^^mWL-t^Z}iijX^h. iMcoum 

Trnz^^^^xtm-thx^'jiz. m<^im am) ^ 
RKttxM^ 9 u yyx'i'f 0 ^^i^zmzWMcn\mmt 
LX'jmxhhz t ^'Jr.'rzti)^x^ ^^m(^imizm 
^^mxhKi. zcr)Mmxo±cr>ixii2a±<7^mim(o 

MimMcoijCOXh^. 

[0018] z<7)mf&^-h. mmi^m. mzmcomcor 

[0019] mz. j'^u^mcTi^m^m^z t ^rmm^ 

I ^x . mm:mzim^zmmt^:z^-:^e)^{^^mfz^^^m 
(T^nmz^Lx. mz-^mxhhztm^i)^^ . ^ti(^ 
i±^^iM^xi:jmmcoffu^^m±'th<:oizm'^^^. mnm 
m(^±co+ji'y'j:&i)\ tzttrnm inm) comz&m^ 
Wf^tihh^^it^it^ti^tLXi,. A'UA-^ Lxm 
^^x^co-i^^:^mi^h. zcot^. ^ti^imim 
mMi^zx^^ixmzMLximizm< . ztumitxi.^^ 
m\iT.^i>z^tih'/)^t'coxo^j:^t^^^^t {m^t(7)m 
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[00 20] i- . i&mmm^ rc^mmi^T^ti^ 

cox oKcmMi^(^^c^^cocr) ^mmco^ mc^f^^^Mh 

^tt-X'^h. mWiCotzLb. m.it'r^msi^ N4 

[00 2 1 ] mt'r-{mi^i. ntL<\±. x-^^rz^m 
9^)y ymi i^zx^im^-^h^ibtmtixh {z 

)£ttx y N° ^ U > ^"(i J; 0 ^ it ^ ^ ^ ^ Jtm $ ^ ^ ^ ^ 

m<^mm'&.^\^AL^^hfz^i^z. ^^^mc^^xo^^v-^-^ 

T*^, s 13 N4 mcnim inm) ^mm^^ms 
2ss5 2mmmm\^ztm^ixfzx^Ki:. r^xvc 
vD^^rcoimi^zx^rfozhtn^^h (cvDti 

-fb^^fflfiic^R (Chemical Vapor Deposition) j 4" Sift 
[0022] m^Zlt. mW (W^) ^ft^, ^Attr^ 

m'b^mmwmz]&^^mfs.. »^ t < {i:fii^^Jt^^>^< 
^')yym\{zx^)%hfih. r)v^:z^^2^<^mm^ 

[00 2 3] Sg^t^^^r. Xm^L<mUf:^'=yXhm 

M-r ^ m-cjoi^mtt I? - r ^ > y<^v < 'j -v/i ^ ff^ixg-r ^ 
fzisb[zm^zt\,i.. ^w^mmrQ'hh. mm.<^tz.h. 
^ti\t. m.ittrAnbnm^z. mmmfr}V:^'jcom^ 



A%m<^'^^\^z\t^ z.(nm\t. mM^<r)m(r>mm'^'^. 

t^%mi^\Zlc^\^xm^\zH-x. h\.cry{z\^}LA. }£ r J 
L^i^o <I^ii-&. ^^Uiii. A-y-V/ii: LTc^OW^tt 

[0024] i^mm-^mz Lfzm-crfZJ-r- >r y^'tc 
o V M^b ^ ^ ^Xti^-fkr ;u 5 ^ A ^ ^ 1 B T- 

i^Kc < xmit'>-^m^mz Lfzm^mj^m^u± . -e^) 
xoKcMij. v-y'^tifzirAm(^9-y y hmm^'^j 
c^mm^^^ y^^jy^izx^. i^^iK^ij'^i^-^^comzii 
mmco^^rx\ nhztt^x-^h. HWN^yhu. m 
L<mii^yr^'ymh^^^^i^±rju^:z^M.xx^\ zcom 
itmzm-:><mL. ^ym.c^K pL<m^(f^-f*(^m 
Lxwmx 2 w.^%cnm^a^ , Tn^i^xiir/u- ^ 

^-^t^^ <h >g> . m\LMz-^\^X9t\,zm^fzX 0 
CD^mizh V 0 Tf.^l^^) I, V ^(iT/l^ ^ :z^M.co 

[0 0 2 5] nm'& ( R F ) r<7)K^T^xyN^^y ^ U y 

^'izx^mm inm) ^mm^^zt:/)^x^h. sio 
2 mmx/^ yi^vyi/m\'<^msx\ itcia^^ 

^ SMffi^^®?^? * (7) r ^ X V C V D J: 0 iiSHS 

x^^. mmi^(om-(r)mf)mmThi>^'^ut. mz 

x h ^x^;^:t;u b U h T E O SH^mjIg^^K* 

fijfflLt. yu-h;^'yxco^co±i,z^ri^mm. mm 
Lxtm^-thzt^MMzbtn'-^h. mt^mifzx 
oT. s i 02 mco±(^zm<^m. mn^T 102 c?)^^ 
mm^-thzti,'^mx^i>. zcr>xd^j:umi,t. 

{i\ 3-0 y^mtmo 2 3 0 1 8 8^-0iJ*fflS(CiaK$ 

tiX\^^6. 

[0026] S i O, Cy X(iS i O, Ny SrStCL^^C 
5 18 7 5 5-^efl«ISCcic;«t$ix;^v: J: 3 t::S i O, Cy 

comco^^-^izits iH, ^^ybx.i-\yy<r>mmmmi 

mmtx. y\j-h:^'^xco^co±{zmmm('zms. m 

[0027] mm^mi^zLfz^<u^^mi^. ±^cdx a 
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^^(^<^mmt^iixjiy^^jyi^'izj:Ki , mm ^ 

[00 28] mm\ico±mmi±. m^nzimc^mvh 
mz. immmK-^m\^^ycmmm (pt<w^«^'^> 

^-<i:l>7 0-'8 0%coTL ) ^t^ti ^-^^ W;! 

:/)^s^uxhm^i^zi^. mmitt -^tm<M^z t ^^^v 

# . m t i^MMT 2 0 — 2 5 n m ^ TCOW.^ izi'^^ Z t 

[0 0 2 9] m^mM<7)±izmi^ix^^mmii. 
izi^. ±m^comx"^^i^oiz. if#(i->fyNb. 

m^it^:^yt^yi^)\yCO'^-^NbxTa. 
7"fc :7nj^<7)^^N b/ C r . ^ >- ^J^/l^i: ujUct)-^^ 

mim^mm^it^^fzi^O; cD^^Tx-rfom^tzit. 
mimi±mm±jj^^wxh':>x . ntL<immx2nm 

m.m:mt^n-m.mz^s\^x . ^ix\t^jdmt^^hixi>fz 
^.m'jfmzmit^tih. zcox^^-^ 9 u y^i^mc^^ 
\fm^'±hfz^\^i (rm'^~fx^Aihrih%^\^z\t. cc^:) 
^mmmmmz'^mxitt^'^^. wmt. 
Lv^t»coT*)D. mmz. -Y\^zhhw^^m. ^^t^ig^; 
m\.z\tw.]&^<^mM t ^mmz X h '^itcoim i^hht 

^{.hi^t-x^hhi^-^. ^ti{mn^zm<xx<. mL 
<mt\ii nmi^zmL^^t^^ix^rnxx^*^. mm(^mm 
mzi^v^x . ^ti\t'}^^t^.hixhf3m'^m^zmit^ 

[0030] :mmim^w\h-^xi&T^'±fz±Wjy6& 
mfi^y7.i:mm.'fh:zht^m.^tihm'^iz\±. zco^ 
m.mizm&.mt^m^. ±<7^m^mcom^ ^%mirh} t 
^^ovm.^i^H'-^tzbLx^^h. mw^z. ^mm(7^m 

m&m^mtif5 o%b 6 o?^comximi^zmmi^zmm: 



[0 03 1 ] mm'\^mc^:^±commi^coimm^<^mz.c^) 

^ — r-^ y^lt. 3 0 — 6 0 nm. mz3 5 — 4 5 nm 

[0032] m-cr)mmi±. mmmwpx ^m^xh^ 
i^mmi^comm am) c^mmzmLxu^im^zMi- 
xtc^mt^^mxiir^i^::^^M.commmf)-hniz 
mimfz. ^<v^m^-^'t6{^fj'0x^Kf:^\ 
[0033] m-comma. msf^^at^^o/i^j: o 

mzmit^'^mxiir/i^:::^^2.coj<v^m. -^m 
m^mmc^. mzm^tm^znoco. mi^x-cn^L\^^m 

LX'^^i^zim^r h . T^zhh ix\t2 
vj.iL<^mimmii. ^^•'n;hz-m^^^m)m^nx ot-th 
m-^^z^<r>^'&mz-^^tcn^'kRm\ 
[0034] zno^-f r(n±w.mm\i.m^X''S:'^x^ 

^h^.i.z^ixC:><^mmw.T^mmm^zwM^^'^^^^z 
bi^.^hcn^xhh. 

[003 5 ] r r^>f 19 ) J tmttLhf^z 

[0036 ] wm^Pih 'ux<^±mmm\t. mm^^ 

m\:M^^7.nO(7^mx:hh. 
[0037] _ha!coj: 0 (c. mcMmt. mz^i^^fi 
fz^%^^zm^^mxmmt^'&\\L^'^\'^'f . 1 0Mi-^ti 
wtm&V''TJi:^v tcotm^^ humeri, itxm 
iz^tii±i&m%im<^m9^r(r>mm^mi,zm txnmz 

li. yt<^m7&mizmLxmmi^^T-mi^z-t6zt^^^j: 

< . ^cofzisb^tiimmcom^lfZi^^ihX^ {.lilMz 
m<. If L< g;ti^5-5 0 nnu »^t<{i5-40 
nm. X^ntt<iil 5-3 0 nm<7)J¥$"C\ i^jt^ 

mmiz-^^Lx. m'mm^com-(^^-'r^ yytm^ 

[00 38] m^}r± . miim:Xft;^S{t(i< v^^M 

mimcom<^T<r)m&f&'7f^imLx. imm'\<^m- 
(na-i' < y^'^^^hnm{¥cn-m'^tc%m^'^~T^ 

[0039] m-<:omm±. minmm2co. m^zA i 
Nx«isi3 N4 CO. -^^m^miSL^hztcn^^zh 
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;^?>S i O2 Xhh^^. S i O2 i,i:^yX(Omt)fmiZ^ 

[ 0 0 4 3 ] ^^j^ LT . ifwmmmi^zvt a s^oma 

[0044] 

0yX/S\^W^ XZnO /Ag/Nb/ZnO /Si3N4 . 
tfyX/Si^oXli SiO , C y/ZnO /Ag/NbXZnO /Si3N4 XfiAlN. 

[z^ T'}icr>m^z-:>\^X{^t}vX<r>T)V:^')Aity. ^\>z 



[0040] . m^f^m^ 2X^a^^^^. s 

i O2 , S i O, Cy . S i O, Ny ^ 

mj^^t^zhh. -o^owf'J^m. atff^-^^^'^'^xa 
^ttc^-stiMTv^^^h^o^;^. si02 com^-^-fh. 
[004 1 ] m^^<mmt. ^ijcos^ios^^^jsgs-ft 

[0042] aS{i-n?^v:.««T"J> h t!?^^"^ ^ . Hl^tt 



Xii: 

[0045] -^^mttfz. im\-^^^mimt^hm 

-T- ^ y9-'±.i^zm^hixfzlL^<7^\iMm^j:i^mmtco?^ 

{zwm.^tifz. mYvm<^n'^^^'th . mzimimm 

^mtfzmmmM. '\^\>zfji'yxcr)mmzhmth. zco 
?tmii . ^^mmmmi\xxim^tcomcoBMmiz'/)> 
if^.tifz^^iz. ±tmmi^<^n^. mzit^m&t/m 
mmmcn^w^m±^^zbi.zh'). ^tx^tum 

5 n mcom^x\ nvf) \) >r :^yRimmcr>^mzi(tt 



0-1 5 nm. »^L<«i^^=5:<tt2 0nm{7)lf^ 

[0 04 6] ztic^cr>^<^j^mcr>^ti^'ti^t. -^mu^ 

S i O2 o 

c. mit^^yr icximit^y^f\^Ta,c. 

[0047] :^%mcOZ commit. ^mz}Xcr>m^^h 

^^-r-^iy^niic^^ffl-r^o mz. ^{zim^Ltzmo^o 



[0048] i^wm. --^<n^mmmmfz\^xti:< 

X%ht\^o<ry\t. ^^mr^:zhXhh. ^com^. ^ 

m$co^<'j^m^. mzm-f.zmmitm±i,z^j^^^j:<tL 

[004 9] ^^^< h t . ^JKcO^-cOJit^tt/fSr^-r 

^Wmtfz. ZM^v-i^y^x^M^m^fih 
^^■^^<^i>74-80%. L<ii^^^<^ t7 5 
-'8 0%^iSv^TL mMXO. 0 7. »^L<(i: 
0. 0 6tJlT. ^fl}z:zht^^O . 0 5cr>i&\.MWi^^ 

(Ofzi!bcr>-^^mn^mtfz. teigst^t^ao^mt^^es 
^^'5 X ^ ^# >g, (7) ^ ^tgic-r o h (is ;i Wi^hffi:^:: 

a f^^::. il^6 2 0rm_htijn^^^^h^ffa 

c b t^h h mmx . mmxit^mz x h mm^i^z ^ 

^ttz^^-^uib/ub'^cott^^-^ti {mmi^zi,t\^±. 

i!jii:-ti:c^-€i^2%T-S) 0 . tfzmmmco^mi±^\^^'t^^^ 
0. oixh-^x. ^izm^±co^im. mz^mi^zm 
Lx. 

[0050] ^^<-:>i)^comj^.'^^^ , ^Emsm^^^f^z l 

^LX. ^il^^ii^^tt^z^^itlXi.X<hl^MtLKc 
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[00 5 1 ] m'i^<7)9mizmtimit:^'yxtm^it^' 
c7)--i5c L r V ^ ^ ^ ^liE L mx^izmt^ h 

[0 0 5 3] 

vmmmw^i^z. mi^z^sLfznm^<^m:m^mmL 

[00 54] ^x(r>m^z^^^xm-^mcr^mmMmt. 
w%i.z-^m^tihmmy^^<y 9 v y^wmzx m^^hti 

m^M^^ ot<%m-^hco^^M^^Z'rh:zcr>\l 

[00 55] m\^m(^mm^^mm^^hmi\±. 

-zfJ<y ' f'h^-i^'^tcj; Dlfjf&^tl^P 1 an i 1 
[ 0 0 5 6 ] [a 1 tC^Sl^T. :^'yXmiFt 1 <^±iZ:^^m 

^^fiha--^>(yys. ^LXd^\>zm(r^\&mi^m 

<r)m.:icoa-^<y^9^. W^LXMhih. z^m 

X. m^Lfz^nm<7:>w-^^m.Lx\±\^ti:\^. 

[00 57] vxf\,z^imth m i-A\±'^^mzx hm 



Si3 N4 (2) 
Z nO ( 3 ) 
Ag (4 ) 
Nb ( 5 ) 
S i3 N4 ( 7 ) 
[0064] r ^ y^Ltzm 1 

<^tc^6 2 0*ct;:JnlRtT?5?^^:>^om?^ai'r-i>c ^ 
[0065] Ti2i7;a2(i. mmc^mt'ikX'cn^crym 



xhh. m5\t. ytixm^MztxhXo^zimmxh 

[00 58] ] IL-:^(r>J\^)^m2. 7 

h ^^3^51^^-^^216/14^ ^BXOSl^j rf^^^T 
I) J /::^<;os is N4 \^zm-:^<h(^Xhh. 
[00 59] ^tl\t. TiS^aS, -t^io-^^^ 
ifyX/Si^ N4 /ZnOXAsXNb/S i3 N4 

c7)«aft:T'j)'^T. mm(r)'ry>{'7-m3^^mLx 
[0060] mmkmi.. mn i t-^c^^i^^mmm^zm 

(0. sp ^i) (^K.i)Xi^(r>^-y vvmm^\mLx 
miv-rLfz^^m(^9-y-/ vmM^mmLx. 

1. 5xl0 3mbar(0. 15Pa) (T^KtiX^M 

• ZnO</)mXhhry^'^—m3\t. '&^<r>9-yy 
h^ffiSrffifflLT. 8x10 3mbar (0. 8Pa) 

<7^&tix^mm(^^m)^'i^^)A o%xh^rjuzi'yx^mco 
i^Hm^T-coKiGttx j^^y^vyyt^zXKimm^'^^. 

8X10-Smbar(0. SP a. ) COl±tiXrj]^zi'yco 

[0 06 1 ] mmjKtm^commmmi^t. mmcom^ 

[0062] Tieco^Ki^ m^smmcom^irmmL 
fzm 1 c^MMi^c^Mcrmmt ^tihcoi-y^i- h)uvm 

[0063] 

m 1 

mi 
2 0 
2 0 
1 0 
1 

4 0 

fBi>. ^{i;OH^*i:LT. ^fcl^fe^ (L, a* , b 

* ) tw*3tt€)KI+c^a* R . b* R m<k7CX\ 

■jjk^tix^^i. ^.x c^yMm± ^MD^^izmtx nhti 
mmmecomLm<!K7LX^$tix^^^. 

[0066] 

m 2 
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Tl 

a* 

b* 

e 



(R) 
(R) 



[00 6 7] 9tc^Mi tJEm(^zmtmMi^^m-)xm(^ 
mi common -yfz. m-cr)M^^it. zcomi,m^t 

[0 0 68] »:CjSff^^3{i:. m-twn-T'-f y^L 



85.2 83.8 
4. 3 4.1 

4.3 6.8 
10.6 -10,6 
0. 05 0. 06 

T^c »^ ^ ap^ L ^ V - y y ^" (CO V 

{ '"^^(iifi^^Lj com) . ^txm^l^za-r^^yi^'L 

fzm^^nKiwmizmmmi^zMi-t ( 6 2 ortcjpisi 

CO^ Tl . Rl . a* (R) . b* ( R ) ^t/' e ^Ittt 
[0069] 

m 3 
CT l a 



Rl 

a* (R) 
b* (R) 
e 

[0070] m2:\zcom2 i^Tmcommi^^mm^ 

ffyX/Si^ N4 /ZnOXAg/'Nb/ZnO/S 

{^-^T. mitCOn.-COm\m. Nbc7)«|Sjl5^ S i 
3 N4 c7)VN'J-\'/i7hcore1tc rjfAj ^n/viZnOcOji 



Z nO ( 3 ) 
Ag (4 ) 
Nb ( 5 ) 
Z nO ( 6 ) 
S ia N4 (7) 

[0072] Jic?:)! 0^mS*^*"^'g>5lHC^^tcR 

-^2^jcc7):^— V^'LVcSW^:. -:^J^7)SWi6 2 

o'c\^ztmxxti^h<%ni^hm^m^mh->x'ii;^^. m 

:^cr)mJi\,±zo:^mm^nh-t[z^ i6(ni^(r>mm:W^^ 
Au\m(r>^yXcnmMbt{i\iZW-^ l 6 mmcor/l^rr y 



7 7 7 6 
12 11 
1.2 2.3 

-4. 9 -4. 8 

0. 053 0. 062 

tmmet^hhzbX'hh. ^coznocomit. ig/i4 
iix^n^^h {9t^zmmLfzf^M^n-^^m) <> 

;^^'5Xi50SWl{i4mm(7)i5$T-J)^o #Sc7^^yj><- 

[007 1] 
S 4 

m2 

2 0 
1 0 
1 0 
1 . 5 

5 

3 5 

^5{i. ^<:0Z:M^'V-i^>:?^'tCOV^T^TL . a 
* (R) . b* {K) mfe<7:>\&^^.LX\^h. 
[0073] 



Tl 

a* (R) 
b* (R) 

[0074] [M3 ] zcr^mit. mz9n-rm&w. -r^ 

fj'y:?./^ i O2 /Z nO/Ag/N b/^Z nO/S i 
3 N4 



7 9 

1,46 

-3. 94 
0.0 5 



8 0 

3. 39 

-2. 2 
0.046 



•CSi02 COI^— W'^'U^^2$rttffl-r^o 
[0075] wC7)s i O2 m\t. r)vny/o. ^ft-^Jf^ 
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[0076] 

m 6 



S i O2 ( 2 ) 
Z nO ( 3 ) 
Ag (4 ) 
Nb ( 5 ) 

Z nO ( 6 ) 
S is N4 (7) 

[ 0 0 7 7 ] -fi^'V->>>^'> LT^^jAOR 

ii. m»lw^T{i:6 3 OrtC^^^^LZ-^o TiB^^7 



4 0 
4 0 
1 0 
1 . 5 

5 
3 5 

* (R) RZ/cCOm^^LXi'^h. 
[0078] 



a* (R) . b 



13 (~a;^V-i^>^) 



a* (R) 
b* (R) 

e 

fj'y X S n O2 / Z n O/ A gx" N b / S i 3 N4 

[0080] ^ila<:os is N4 Aij-\-;i^^v^T. ^co 



76 
-0. 82 
-2. 4 9 

0.059 



7 7 
-0. 24 
-2.12 

0.04 5 



[008 1] m-^^^zm^h . n\>zmm.^<r>m-^^zn^ 
%m<^^m^^^hfzmz^ si3 N4 ^Ar(nz.-:> 



h ( H--n >y>'^"#|^^tiKg<&&^^0 5 6 7 7 3 5^0«*fflg 

mtiiB-u^v^m'^^w/ikTmo 229921 

[0082] 

* 8 



a* (R) 
b* (R) 
e 

[0083] :iixi^(nlt^mx. m\t^h<:r^fjmw.^z^$j 

Sn02 (2) 10 

Z n O ( 3 ) 3 0 

A g ( 4 ) 10 

N b ( 5 ) 1.5 

S 13 N4 ( 7 ) 4 0 

:ifih<^imi,t. ms^z^^fih^mW^cry^ixhbVcm. 

[0084] ^tmm5:\ zcohtm^u. -^y-^'^o 

• b>^-i/j.(Cj;OPLAN ITHERM^^)ffiI5^,^T' 



74 
+ 0. 5 
-5. 9 

0. 06 



7 4 

+ 0. 8 
"5. 6 
0, 05 



^tat. mA[z^^ifhXo^z. Tmc^fz^^zmw& 
fz^iiZ. mmAcnmmx't^^j: 0 ^/f^^^ v - ^ o 
m\±m(n^o^zmm^^h. !S^t;^xsn02 ti. 

<r>-nmx\ ^jett^^^N^v^'Jy^lcJ: /O2 ^# 
H^*T-XXcO:5?-y^y h^®:^^/b«im^'li:'^o NiC 
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[0085] 



S n O2 
N i C r 

Ag 

N i C r 
SnO^ 

[0086] TMCO^ 1 Olt. 63 O'Cl^zmMiU):^ 



^ 9 

3 5 
3 

9 — 1 0 

6 
3 5 

mw<oa-^ ^ yyLfzmtiz-:>\^xco. ^comstm 

[0087] 

m 1 0 

j&ffliSrL „ mmmm 



a* 
b* 

e 



(R) 
(R) 



7 3 

1 1 
-0. 26 
-1.73 

0. 08 



[0088] zixi^commi^zm^x. ^^^^-^^Kci&mi: 

ZtijKc< (itV^-if V^O . 0 iC^mW)) . 6 2 0. 6 3 
0 X{i 6 4 0 "CmmcODnmzmt ^Ztl,Z^j:i>Zt 

m^zm^-^i^mih^ . tf^'7X(7:^mumnme 1 5- 

X. tfy:^<^rzisb(r)m^^t^m\LWizl mihixhU^. 

xwAKi:m&Lt^i^^fzm-^^zjLmmKi:^mzii\^x 

[0089] i^%mcr)M 1 -4 T1i, ^'^X;!?^-^tft^fL 

[0090] mt\f. mitMzm-:s<r^-{-?-mi^ 

m-t^^m\<^mm. mm^zzMy\y-iyyyxm^) 

nWz^^^lZ 0.053 c^^^Wii^-thZ t i)^X # ^ 
(*3) . 

[00 9 1 ] Z.OC7)ZnOS^f^ffl'tl)i^J2(i. i^-^^Z 

fzijo:>Xhh (*5#BS) . 

[0092] ^%mc^m\±. -m.\^z. m,%m<^%^izm 
W{mm^'^i,zt>'fMz. Uj^l ^ x\^mmz^\^x \ -t 



6 1 
1 1 
4. 1 

•1.6 
0. 08 
Xhi>. 

[0093] ^i^znmtfz^ z> tc. :^%mc^mcow\& 

(i. BMtmiLXtL^j:<XU^'^lzm&Kci:^<^Xh 

0. msi^zmtx^^ti^xoi^zei^ th* (T^^m^^ 
$ wfKcj: mmz^^commmm^tixi^^ im 

8#H§) , 

[0094] ^WM(^m2 t 3t^i^m(>zmL<^i'^ + 
io^^X^mi^zhrtHz. L^-LZZXh'^ii^ ^xkm 

mm'ti>ztxh^. 

[0095] &mz. ktmiSit. ISBSrB!ft^^(t^ 

iz^^ztf^zhim^mcom^^^sLxiiKi . ^mitm 
^zoLxuxi^. ^tiitm^mmmzmLximtiz 

^Mm^LKf:^^m^ttfz^^(nri coH^il 

(i. mm<^mmcoisi i yc rmcomt(^fz^x'h^. t 

[0 09 6] Aij^s2. 1 trnmAtcr^r^i^zm 
imco TfflAj /i^itm ^^hzh^:mji^m^ 
{z\t. zti^'^m^mt^^fi^com^^zmv'kim^z 
tt^ti:^^xo ^zMJ^z t tmmx'h ^ > tmozt^^ 
B^ixfz. mtit. ^wmmi--Aimm(7yrx\ t 
fzzti^zX'oxi±mmco±x\ z no/i^fi&ffl-t^o ^ 

m^itt^Zt. '?-LT^^X(i:6 2 0rX{i6 4 0'C(2 

[0097] mm^c^^mxmm^ir^ Lxm^.^tirz 
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mm^^fzsnO; m3tnKimtx'^=f-)rz. s i 02 
^ 0 comm^^^i^-fx s n 02 com^^mmmmzmmmi^z 

^'itlfzfzM-^Ltir^j:^^ I^ItSnOg ij^ZnOcoM 
[00 98] a±t>hmi^t>^j:X 0 tc. *%HBc7)^«^ 



^m\HX'ht. 

[Ell 3 if-^mcnmmmAthfzibcomx'hh. 



1- 




2- 




3- 




4- 




5- 




6- 




7- 




8- 




9- 





[HI ] 




(51) Int. ci. 6 mmm /Trt^fi#-^ Fi imm^wfi 
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